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1 

4SgH6*tE»«#o 

[«** 2 ] ±E2fe*± W»it»W«jt«U»fflWT»* 

*»j*u ro±*c^*< 2Jna±oiiiBsii:*rti 

t "I" 4 M** 1 E«<OSiia&ESSi£#o 

m** 3 ] ±u&m±izmmm<vmmmm<oTi&m 

ofiil:a^Jl^t±£3&^&*^^ r ~* 0 ' r ^ 

[Iff** 4 ] _tE36*-tK®«; LfcTJftiXtfitti*' 
fg** 1 3 i -COV»i* ftjHcEfEcDgEaftEii** 
Ml** 5] ^EattiWKliSlt^floa***^ 

& < ^ *» 2«W±Wffi14KT-*)S^tLTi3 
«**ttje»Kub** 5 x 1 0 6erg/ccJ: »>^*v»C:t*W 
SlEiai«#= 

[W#* 6 ] ±ER«ttKO**iBtci£v»li«)attK« 

KV(ti) at«*?»av»iio«ttiioiiw(t2)ujt 

-c-c*£v> ( tis t2) i i£#^£1-4f?!#*i *6 
5 £f<ov>-f fi^nEIEcofiitaiJtEa&teo 
[■1**7] ±IE»«1tRlix Co*±*fl-i:U 
C r , Fe, Mo, V, Ta, P t.Si.B.Ir.W, Hf.Nb.R 

u.NiisJ:tf*±*^*«**fc» , ** L *^* <i: ' b 1 

*1 frh 6 STOv»i*fL*»lcEfK<oSiSa^E^li^<. 

[S!**8] «**l*&7 4-CfcE«**L*:Si*** 
E&«# * ffl v> i i: t i" * flMREIHHto 

[■1**9] w**i 7 *-eKE«t*it*:aiBa«; 

[H^O#iBB*^] 
[0 0 0 1 ] 

*fflv^ajRE»»it 

[0 0 0 2] 



ft&W 1 J - 1 0 ,2 5 1 0 
2 

V * 4 **eBIMWl!tt4llMlO»Mft(B 

r)tai4^H(t)^SSr/J^< u «a****i-4* 
35#*4o *fc«*k»»* '4^**^ 

ai4^<oa^^«^*«®i-^Ti-Ei6] 
[0003] m®.mt lti±, co£±j£#fc u 

Cr, Ta, Pt , Rh, Pd, Ti , Ni , Nb, Hf tt t* £ ?£#n L fcCo<£&3$fl£ 
4tfflv>t,JiS. att»ffil£1*J£1"4Co-&&li> ±i:LT 
^^W^ft^WiS (J^T. hcpflliitv^) 0*f»*fli 

iowd, <oo. \ >-%n\zmv&%>& 

Sr«F*>, i<oa^^tt*Srt*(6]^ElS]$-fr4o att 
3£BS Wii& B B B Eftt£ £ ftllfflU- 4 tztb \z , t a& 

20 |±, Cr*±*#fcU iftKTi.Mo, V.W.Pt.Pdfc 

>; >^j*ir<t D5&BKi"4o flfELfcJ:? C, M^a^E 
SfHcfc^-CgfcfM'f Xfc/hS < L»E»aS*fll-t1"4 
icl±, attKO»®a-ft(Br) fc«ttlW*(t)Oflt*vh$ 
<i-4d&gj&*<fc>K £«0fc«>t::afflR«9RJ¥*20 nmW. 

-5 *«Efl£t?«i, «fe»fe^»=J: »JE»a'fb«^i-4 

4 0 

30 [0 0 0 4] iI8*«iUi93*li< EflWtfrlBU 

SiSlc, ^og? t)-g-^Ef5tf b^SLVKRsptflcaE 
*»Jfti- 4 E«-f 4 *-5£-Cifc , E» tT f h 
RS^hS < £ 4f ij *5*Ka^E^<0#^j 

co — o-r-4>4o 
[0 0 0 5] ffirtE«KJ:4**flEE*Ofe<>»-«*> * 
ELTt J: n nattKWH? *20ndSlTtw+ 4J2-S*** 

IHIII* , *4«. r*tHWLTSi6E»-e{4, ffirtE»UJt 
^-ca^)K)¥^)¥<t?^> E»a^*r*5t»=«»^** 

io 5pjj^A**& 0 iiEftci^t, a-ftiis^^^-f 4 
ttR w a^kfp* tt * t-Sitt ei«o $ ■* 4 t * u , 
[0006] ai±^t l-ci±, Co^±^5-t Lv -^1- 

Cr, Ta, Pt , Rh, Pd, Ti , Ni , Nb, Hf & t* * ?^*D I fcCo£-&»R 
W4 0 -O^ B B B c0ctt, <00. 1 >*[6]ixa-fb^«»tt 

icoa^^^«*fiii^i fi ]^E[6]&-^4o ai± 



(3) 



ttfflW- 1 1 - 1 0 2 5 1 0 



3 

±m<DCo£&mm<v c m<omm&fo®.*fa±i- *> t # 

ff t) ft T V >4 0 
[0 0 0 7] L^L&#<b, i!tGb/in2JiJL±, #lC10Gb/i 

*#Ul4&14$JKWi|£ B B B Kft»cMx.T4 •) ^JS^^)ii« 

ii^ftUiw^iiT***o mw; -<x ©ism© 

«*wa:Jl^fiW-<bft-cv>4o flnjx(4\ (l) ai±*£^- 
r^ofig^etjtiaftffl Svh $ < -t 4 tz #> ^coCr^-^ t><z> 
$mncr*m&%Lm j ?%:ftizm%r2*tz>ii&, (2) * 

H5UJ:*«#«ao3tAtcJ: -f XOftWrtMEiB 

U f itLtc#-5?T : «I!HSIH:c5ffi;«^*t±#f,tiTv^v> 0 
[0 0 0 8] 

Li ? i: •*■*»«] #H93<7>Blftl±. ±» 
Lfcf£*a*<0&jftfr«¥iH L, **± 

(OfflSlttffl **Ml"f * itCi^T, «$tE» Lfc i # 
0«MfflftaEflHt*«I»L, ftil-Tttey >fX^ttSr*L 

«r JB v> fc«6*R*iS* * 46tti" * i t »c * « 0 
[0 0 0 9] 

gjtSK^^&lcJfc^T^i < L, *«ffifc»v»«oHS 
[0 0 10] 

BfrfcflRLfctffcffJOKBiEi-*. HKiJUT, Rl— O 
1-o 

[001 1] BlUiO, #»9§©«*«»1lO— HJfc 
0!l£ts£W1-4 o ttJCCftMltli* flMlT'-f** 1, IBfi 
B4ffl©8^? K2, 18*^ s» K*£#-*-*-**'«> 
va>3, sK/f -Xn-f Jl'-*— * 5, 

ENkB£BK6, fitt&#l]8&7, 0^-7i-^iU 
»0»8 4^-C«jftSii*o ajRf-f 1 14, 



4 

** f n&ttw£«±lcai4llWite B B B Eft1$fc f<0*Big 
f&IJffllfflWTitfeS, £©±(cff*j££ft/.:fi8tyg, *5 4a'te 

*fiU*f*-C**o fiMtRli, Co*±*»iLini:C 
r, Pt, Ti, Ru, Ta, W, Mo, Pd 

UEIfi)£-£4 0 et£Ro«&fb$AM»S«1B(:£iei:E 
A LfcgKE»*#*»**:*{>K, m3k®Mm<vTt&m 
t LT^SSttOCoCr-ft-*, Ti,TiCr&&*4v»(4£:h.<b 
10 {rPt.Ru.Ta.Mo.Pd^t'Sr^iDLfchcp^O^JSfat L 
< li* B B B »Tii ^Si . Ge& tO^SKTftl v» 

[0 0 1 2] K<4, 4 ;:<D-LlctS:tt 

&*tigft*(i*su E*«*ustit»*ffl, t l < ii* f > 

■f 4 fc* t-Seiiffl y Ko h V - 'J > Xffl, 'J - T4 > 
XffiUmSO h7'^ M^tB(4ft5 o"CV->4£ t* f MJ L 

20 v> e # &ffi-s 9 ko h?-^ 1H14, mzmzmm^ v k 

*b £ L 4 y 4 X «• {EfcM-T 4 CD »S r * 4 o 
[0013] ffiS^ v Y 2 14, -9-^.^ > v a > 3 4 o 

T^^tt, *oS^y K3i J J»^-f''f ^.^cOrtiSffllJ^ 

6*Hm:Wl*o T »» It i g i:4f 4 a - A iliE 

•*4*8 It *»SS:ttT*4o 
[0014] H2(C4I9, ^Ol'iSt'lCMCtt 

l§i"4o 

[0 0 1 5] *«1 114, fEffiU«k»'ftSiit*»flELJt: 
30 RSttOSi-f ^.^ «rfflv»fe 0 m^Lb LXIU Sir-V 
^^OffelC7y7^»«, NiPKJ3BAl3£«, 

»Lfc3Sf«l 1 iAJiv 9 V V^MUttCL-, 1x10-8 
Torr©^££-C#Ms;LJt 0 ^v^r*«l 1 «r 2 3 0 "C 

fc*©Ttt* 1 2 *JgjS Lfco 1 2 14, £ <D±tc 

ff^i-4ai4R<Dtt«lc4 •)ttjftUM^£i:75 s T§4 0 
&14JBULT(4, A^rW**«, ^3£tt*^-*jS, ® 

40 ff|iLlfl8ttgli: LTCoS-±j«fl-i:i-4hcp 

\z l±Ti , Ta, Ru. Hf , Co .4 f <Ohcp«itO*t^^ t 
L, £*LUCr.V,lJfcif*:aSinLfctr*l-^ *4vM4Si,G 

h&o itzTitoS 1 2 t LTI4, ^— co#«-^t>^4 1 

mm&<oTt&m. *4vM4sa<ow^f 5 ^4 2sti± 

T»4, ft«l 1 ±1-^ 1 (DTi&mt LThcp«iS<DTi-10 
atXCr -&^R$-|KJ130 niML Mlcc:<0±(cCo-35at 
50 «Cr •&^^"b^4^fig14<O-g-^R«-Ji:?20 m&l&Lti 



(4) 



5 

2mTikmvwmt Lfc„ rmm 1 2iihcp»a** 

[0 0 16) iO±lw5l£tt£|B|-*£*"<M£»l*i* 
&#AI4, HI 2 (a)KiStri<, «IET«1«1 2 0±ic 

ffifiii:^ifriwSil^^*^^KuA 5 «riaw^ i as® 

LTIi, C o*3LJ&#£ U -ftKC r.Fe.Mo, V, Ta. 
Pt.Si.B.Ir.W.H f ,Nb,Ru,Nii3 4U f :3r±SS7G 

ttJKl 3 t LT(4, ffl;U4*Co-17at*Cr-3at%Ta£-&-?Co- 
15at%Cr-10at%Pt-3at%Ta-g-£ft t\ C r , Mo, V,Ta, 
P t , Si, B.I r ,W, H f ,N b, Ru*4r*>#«tt7C** 
#• sic igiro*m * ffl v 1 * - ± * ix ' * * • 11 ^ 6 * 1 

K ^SSattW * » fc«*r $ * * - 

# , attta^ ©a* watfctt * m±* * a** 1 *^ 

SHftgl * E v» fcJIMMMfr 4 *-c«B * itr v» * . 4 fcPt 
©fcinnrJ: 9at£Rwa*J*#14*flJ-t"r**» 
C is 1***2 8141*1 5iLTl4, flx.l*Co-50at*Pt 
Co-20at*Pt-5at%Crfr&, Co-18at%Pt-10at%Cr-& 

^H3j145E$fcKua(4, lxl06erg/cc *»C4xl06er«/cc V 

xl06erg/cc^'blxl07erg/ccO*gffl-C*><"t* i - * 2 ® 
148H t L -cm x. l*Pt/Co£*K£itt att«* * v> tiPd/Co 
#-BBISlttai4I!£& ifIEK** v»Kirtt (lxl07erg/ccU 
±) t*i-&«»*fflv»4 4:**Woa*l4-«2:m± 

(tl), » 2814)811 5<O«l»(t2)l4-5-n-r*ttl-30 nm, 
t2=20 nhUo £*Lfe«ttRJ*«itl*t2*fr*»fcL 

«ttKO±^l4«»Rl 6fcLT*-#> (c) K*» 

[0 0 1 7] *5SW«>ffiOl616WI«>«t#BI4, 0 2(b) 

n^i-rt < , *et*mi 1 2 «>±k* 1 ai4R 1 3 t 

;oJ:(:ai4*KI 1 4 «r^L"C* 2 814R1 5 t L 



■ / 

ttSMMJ tJ 0,2 5 1 0 
6 

k, Rvimm 1 6 BiLtM^nio » 1 , » 2 

«1±|RO#»iJJ:U f RWl4tt#Ai:R*UHS5g^**« 
HEfrBKUv^T, Mtttrii 1 4 14, «2attRl 5 

Iftfl!iffilttffl«» * ^ aittifl) -T -£> : ?3:*!J* f * * o =£ai44> 

ns 1 4 o*mw\ *att*»«)*K«>TiWi 1 2 tra 

ttOtfflviii:^^ -fORJptt 1/K^«&±. 
10 rw&TtfW.t Lv> c a|sfSilMHTMi5 mfcLfco 
[0 0 18] tttt©fc*KH2 (c)~(f)fcwLfcaMM> 
5a«0*#ftftILfc. JttWBJittAii, 02(c)lC* 

j^-0*t»*><b»&«ffiRl 3*RJ* 50 nn, *itr« 

Hi6«u«?n4. iifiilttitut 

1 5lf 50 nm, teXV&WSl 6 LTSl&Sft 
iiT-liattRt LTJ4, «E#AfcJ3»t**2«te 
RfcH£]fiSKu©*m*fllv»fco Jfc«UB*#Cl4, 0 2 
(e)i:SLi!*K, **1 10±KT«attRl 7*® 

Lt*«Ol*f*i. ii-CTSISSSttKl 7tLX 

i4, mffiS]i:^l 6 J^'l*«s*( Hc )* ^/J ^ Vl;, *^ tajxifio 

00 0e (iA^-r? K) WTt L, *HtflWCI4CoNiReP 

t4, mffim&xfovftmjjtfmwTwm&Wii nz& 

-<-C*§v^ (1000-1500 Oe) «AlfC6N 
iReP*fflv^Co ir-r-(4*t»<OMffi«:^x-6i ( !:lcJ: 
19, *gtO«a**R^.fc. Jfc«ffl*t#Dtt, 02(f) 

1 9 t LTII 0.4 nm«9Pd, ^14^ 2 0 t LtRS 0. 

2 nm<DCo-15at% Cr-3atX Ta^Kt L> -tttr 5 0J9 

fa<Dm%mJ5&fcmult, erg/cc T&otZo 

jSt«;o-CS0, *att#I9 tLTRWl.2 nm<^Pt, 
^14^2 0 t LTHP0.4 nmCOCot L-^^20JS»H^ 

^^^•&^Kul4, ^2xl07erg/cc "C^ofco 
[0019] «1 lC*f&WO^JfiWloa*0#1±«rJt^ 

[0 0 2 0] 
[Rl] 
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m 


1 


8 




He (Oe) 


(erg/cc) 


to ZJ *F JRbCj» 
D 50 


at 250 kFCI 






1800-2100 

M , -rat. LA. Mf 

1500-2200 


BxlO 6 - lxlO 7 

3f> 1 TQl 1-t. *Jk 

lxlO 6 - 4xl0 6 


290 kPCl 


OiVrms/HVpp) 
0.008 


m 




1B00-21OO 

i 

1500-2200 


5xl0 6 - lxlO 7 
^ 1 EflEBt 
lxlO 6 - 4xl0 6 


295 kFCI 


0.008 




/\ 
/\ 


1500-2200 


lxlO 6 - 4X10 6 


220 kFCl 


0.015 


it 

ts 
m 
m 


B 


1800-2100 


5xl0 6 - lxlO 7 


160 kFCI 


0.07 


C 


<1000 
1000-1500 


1x10© 


125 kFCl 


0.1 




D 


2200 


8xl0 6 


230 kFCl 


0.012 




E 


2000 


2x1 0 7 


175 kFCI 


0.05 



to o 2 1] sue £ ^-c, «*tE««iy >^aa*c^5P 
swf&isoa**^ (atfattawaiHta*; 

K£>a«W?>ffifcfc) 30 mat Lfz a SU K*v»T, 

aj#¥*E»*fiED5o«i, &*E&&ft(5 kFci) <on&. 

ffl--5f a # u# L r W4=fg-§- ffi 2j tf* 1/2 k & & &f fifi^JS 

Flux Chang perlnch(FCI) trSt^ L £<, f 
4 XN/SoJi, «E»* K250 kPCI-Cfflje Lt-'^Xtft 
ttEaftft (5 kFCI) ic & It h fMiflr* W2J -CSMfrffc L * 

[0 0 2 2] «#Oft>'^X«FttO«H«:Jfc«:i-«fc* 
K, ««E» L^K«OlB»«fbttaS (M 
FM:Magnetic Force Microscope ) tl^L, ■frCD&g:* 

[0 0 2 3] 111 3 (a) (4, TftEH] 2 (a) is J: (b) (c^ L 
fc*»iJI30>«i*yU «#BOE«afl:#S!!«>— 
•to £E«ftR»»i*#£H*&*JH*Lfc«K, IWE 

Hit 3 1 , lcE»«SE3 2 4rE«LfcjRS8**LTv» 

EHCfcv^T, i^BfcDn > h H4, a-fb<7)¥^0 
[pl^^lBlCT-**^ t £^LTv>£ 0 HI /6> t> l£ <=> rt> & 4 

3 2 *»®JS $ ftT is 0 , * fcaft«£ 3 3 <D|g h jf /h 

©«fl^attft^o¥*&g£K»rai:*3 sr*o^o 



El 3(b) 14, Jfc«ffi«tflsAOE»a<bttSS«:^i-o 
ate»M©ttfiE|iQ*l«U:U ai4*£^0!S 
^bta^6<J&m:£tt£&#-f i:i::4 »)RH(b)0 

•*E*»E3 2<0rtS5lcfig1ife B 3 B feSO2^y.±c0^:^ 
*o iO^SHi«E3 4 14, ±t Lrsa#0»#ic 4 

30 ija-fboft^ t&;frfti::iJj££ft£&aE<hD?i4'ft* % 

<7)X-$><0. Ztlb7pmm&.3 4(4, EAff£l$0&# 

y-fXcBHiiD, *fc*«KE*<OI»*»:*4o HI 
3 (c)(4, £ttffl«#B<OE*«*fctt»**i-. :o* 

S.lijaE«o^fiS;i4Si6r^^v»75 ? , mtc^L^4 
(?5i«*i:E»«aElRl±«>W#i:44o HI 3(d) 14, Jfc« 

fflaffcoEaa-ffcttsisr^i-o a<bii^o 
afltEoE»«^b«»*^i-o iow-frx m&-<vmfe& 

^*14^SS:Ku7!>*2xl07erg/cc b±£^tzit>, mfH& 
m®L3 l*Ef*«E3 2©rt»WJI!illBE04v>lW! 

*o B3(f)li, Jtttffla*DOE»aft«a*r*i-. 

mit'M&vffih se«a*»/h* < *56Woa# 

icsiaLfc^iE^aE^fiastL***, Eaas 3 
2 *it&ffi£fH* 3 1 iz^mmg. 3 4 * tii, o 

50 [0 0 2 4] 
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®mw- 1 .1 



1 0,25 1 0 



± K * ® jS U lffl EfiKfeK 1= * v > ■C*«« * * X 
* , v> ;b *> 4 & * « ttttK Kiattfrffl Sr f#4t * - * I- 

[HI ] 
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10 

[0 2] *»93©«*E**#ORfilH. 

[0 3] *»930«*E«lt#a * O r Jt«ffl«t#oE« 

[ft-f-Oi&W] 

2-«*^?H* 3 a 
4— r^f-a*-** 5—** 4 A-*-*, 6 
•••E»#&ll»* 7- 8-0?-7i 
-*i|jiJiJPiaS&, 11"* 12-TII. 13-Hi 
ttK. 1 4-#«tt+ 1 5-*2 56tt«, 16- 

1SMM> 1 7-T«fflti« 18-±«StttI, 19- 
2 0-«tt#, 3 1 3 2- 

eis^e, 3 3 ~mm&. 3 4 -*mm&.a 



[02] 



E91 



H2 




16 
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(b) 
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